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IMPROVEMENT OF THE VENTILATION SYSTEM IN MOBILE TOILETS 
 
The purpose of the study is to improve the ventilation system of dry composting eco-toilets 
according to the analysis of the problems of waste generated within tourist destinations, including 
the human waste. To achieve the goal and to solve the identified tasks a range of research methods 
has been used in the study: praximetric method (analysis of research experience); summarizing of 
the information of printed sources on the problems of waste management within tourist 
destinations; comparative analysis has been used for identification of quantitative indicators and 
dynamics of tourist flows and generated waste. 
The problem of waste in tourist destinations was analyzed due to the increased tourist flows. 
The problem of the tourists’ access to the effective toilets system was updated. The problem of hu-
man waste within tourist destinations was studied; the methods of this type of waste management 
were offered. The necessity of solving the problem of effective ventilation in dry toilets was proved. 
The device for intensification of ventilation in dry eco-toilets was developed. The problem of hu-
man waste within tourist destinations was identified as one of the significant environmental aspects 
of tourist activity. The device for intensification of ventilation in dry eco-toilets was developed for 
the first time. The exhaust ventilation system for dry composting eco-toilets which is based on the 
use of the developed device of fresh air boost allows intensifying of ventilation with the help of 
wind, improves hygiene and aesthetic parameters of dry eco-toilets. 
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УДОСКОНАЛЕННЯ СИСТЕМИ ВЕНТИЛЯЦІЇ В МОБІЛЬНИХ САНВУЗЛАХ 
 
Метою дослідження було удосконалити систему вентиляції в сухих компостуючих 
екотуалетах на основі аналізу проблем відходів, що утворюються в межах територій туристич-
них дестинацій, в тому числі і  відходів людської життєдіяльності. Для досягнення мети і ви-
рішення поставлених у дослідженні завдань застосовано такий комплекс методів дослідження: 
праксиметричний (аналіз наукового досвіду) та узагальнення матеріалів друкованих джерел з 
проблеми поводження з відходами в межах туристичних дестинацій; порівняльний аналіз – для 
виявлення кількісних показників та динаміки кількості туристів та утворення відходів.  
Проаналізовано проблему відходів туристичних дестинацій в зв’язку зі зростанням ту-
ристичних потоків. Актуалізовано проблему доступу туристів до ефективної системи санвузлів 
в їх межах. Досліджено проблему відходів людської життєдіяльності у межах туристичних де-
стинацій, запропоновано методи поводження з таким видом відходів. Обґрунтовано необхід-
ність вирішення проблеми ефективної вентиляції в сухих туалетах. Розроблено пристрій для 
інтенсифікації вентиляції у сухих екотуалетах. Ідетифіковано проблему відходів людської 
життєдіяльності туристичних дестинацій як один із суттєвих екологічних аспектів туристичної 
діяльності. Розроблено вперше пристрій для інтенсифікації вентиляції у сухих екотуалетах. 
Витяжна система вентиляції для сухого компостуючого екотуалету, яка базується на викорис-
танні розробленого пристрою для наддуву свіжого повітря, дозволяє інтенсифікувати витяжку 
за допомогою вітру,  покращує санітарно-гігієнічні та естетичні показники сухих екотуалетів. 
Ключові слова: туристична дестинація, побутові відходи, відходи людської життєді-
яльності, екотуалет, вентиляція. 
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Problem statement. The rise of mountainous tourist destinations visiting by tourists and ex-
cursionists made the problem of waste management relevant. Organized bathrooms usually destroy 
the tourist site attractivity and create threats to the environment. It is known that communities which 
have no access to water supply and sewerage networks have a major problem of human waste man-
agement, because it is estimated that one person produces in average 500 liters of urine and 50 kg of 
feces in a year [1].  
In such cases people often use pit latrines, but they are the source of infection, not very aes-
thetic and unpleasant for use, have an unpleasant smell, and attract flies. In addition, environmental-
ists prohibit draining of untreated waste water into the soil, as it pollutes the environment, particu-
larly soil water with pathogens (bacteria, viruses, pathogens of protozoal and parasitic infections), 
various forms of nitrogen, phosphorus, detergents (persistent components of cleaning products) and 
other chemicals which are harmful to human health and the environment [2]. 
The use of flush toilet is also not advisable and economically inefficient, because flush of 
human waste needs about 12 000 liters of water per year [1]. Thus, a large volume of water gets 
significantly contaminated with pathogens contained in a relatively small amount of human waste. 
In addition, the nutrients are lost in the process of the discharge. Furthermore, expensive drainage 
and wastewater systems are required for the collection and purification of polluted wastewater. 
Therefore, the development of simple, modern, convenient and economically efficient methods of 
this type of waste management such as dry composting eco-toilets, are relevant, especially within 
the rural tourist destinations where the number of tourists in season peaks may greatly exceed the 
number of locals during the peak tourist seasons. 
Analysis of recent research and publications. The problem of waste within tourist destina-
tions and the environmental aspects of the tourism industry as a whole are not studied much and 
almost not solved. Ukrainian scientific publications deal with the justification of sustainable tourism 
development strategy, outlining the main environmental impacts of tourism [3-7]. Developed mech-
anisms for environmental sustainable tourism implementing showed that the problem of waste is a 
priority [8, 9, 10]. The growth of tourism activity directly influences the amount of waste and thus 
the waste management problem gets more relevant. Such Ukrainian scientists as Hetman V.I., 
Verkhovtsev F. and others have studied the problem of human waste. The organization YAMEHO 
“MAMA-86-Yaremche” has many developments in this area. However, many practical aspects of 
environmentally friendly life management faced by the tourism organizers are not studied by the 
scientists and experts in tourism and the environment.  
Unsolved aspects of the problem. Traditionally, tourism industry is considered environmen-
tally friendly economic sector that may be an ecological alternative to industrial development. Re-
cent statistical data shows that unlike other industries the tourism one despite general economic cri-
sis continues to grow and therefore has great prospects. However, the growth of tourist flows, de-
velopment and building of tourist infrastructure objects pose threats to the environment. These 
problems in Ukrainian scientific literature are partly studied in the context of the sustainable tour-
ism management system development. In general, tourist infrastructure facilities are not considered 
as ones causing environmental impact. However, the current structure of life support systems, sani-
tary cleaning of tourist destinations settlements is imperfect and requires scientific bases including 
environmental aspects of their development. Thus, the problem of ineffective ventilation in dry eco-
toilets set at tourist sites and distant from water supply and wastewater systems remains unsolved. 
Objectives of the article. The purpose of the study is to analyze the waste generated within 
the territory of tourist destinations and to improve the ventilation system in dry composting eco-
toilets on the basis of the human waste problems analysis. 
Presentation of the main research and explanation of scientific results. One of the envi-
ronmental problems is the lack of waste calculation within tourist destinations. In fact, only munici-
pal solid wastes which are specific to such areas are calculated. Considering the fact, that according 
to the WTO every tourist in Europe generates at least 1 kg of solid waste per day, the dynamics of 
tourist flows in Ivano-Frankivsk region in the Ukrainian Carpathians shows that the amount of mu-
nicipal waste is growing within tourist destinations too (Fig. 1) [11]. 
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Fig. 1. Tourist flows in Ivano-Frankivsk region 
 
Life support systems of tourist complexes require substantial amounts of energy and water 
resources. For example, 890 thousand people attended Yaremche city council in 2013, and in 2014, 
934 thousand people. Provision of the territory by natural recreational resources at 1 km2 per resi-
dent is respectively, 1,4 and 1,8 times higher than the average one in Ukraine [12]. This region is a 
multi-area for summer and winter tourism, mass cognitive and health recreation, and spa treatment. 
Tourist sector creates additional stress on water resources in the region. Natural features of 
Yaremche and its surroundings are such that tourism industry can function almost year-round. 
There are 47 hotels (2,292 seats), 48 recreational facilities (2,472 seats), and 552 rural estates in 
Yaremche City Council. However, there is no information on the availability of permits for special 
water use, the amount of waste water discharges and treatment methods, as well as information on 
the reporting form 2TP-Vodohosp in local governments. 
Table 1 shows the availability level of water supply and sewage services within tourist des-
tinations of Ivano-Frankivsk and Chernivtsi regions according to the national report on the quality 
of drinking water [13]. 
Table 1 
Availability of water supply and sewage services within tourist destinations of  
Ivano-Frankivsk and Chernivtsi regions 
 
 
 
Ivano-Frankivsk region Chernivtsi region 
Cover-
age lev-
el, % 
Average water 
supply, l/day 
Average 
sewage, 
l/day 
Coverage 
level, % 
Average 
water sup-
ply, l/day 
Average 
sewage, 
l/day 
In the region 4 38.7 101.8 6.2 150 120 
Cities 100 89.8 101.2 81,8 180 170 
Settlements 45.8 89.8 - 87,5 135 130 
Villages 0.8 0.7 - 2.5 16.9 60 
 
In the future we should expect an increase in water consumption in municipal needs because 
of the construction of local water pipes connected to the water supply and sewage systems of the 
cities for nearby villages [14]. 
The analysis of existing loads [15] and impacts allowed to select one of the key environmen-
tal issues (risks) for tourist destinations in the Carpathian region, which is the water pollution (espe-
cially in low-flow periods) from the point (discharges of untreated or insufficiently treated industri-
al and municipal waste) and diffuse sources (unsettled landfills, agricultural lands, animal waste, 
individual septic tanks and pit latrines, overbuilt coastal protection strips, etc.), which leads to the 
deterioration in the quality of drinking water. 
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Since tourist sites that are far from life support systems also need infrastructure improve-
ment, including toilets, it is appropriate in such cases to use dry toilets within the rural tourist desti-
nations. Dry toilet is the common name for various types of toilets with minimal or no use of water. 
They enhance the standard of living and do not pollute the environment (soil, groundwater). Thus, 
the owners of camping sites, rural estates, farms or rural tourist restaurants with no centralized sew-
age systems can get a significant benefit from the use of such toilets. 
Dry toilets with separate urine collection (SUC) do not pollute and waste water; potentially 
dangerous human waste is separated, disinfected and reused. Human waste is considered as a re-
source here. After processing of the urine and feces these rich in nutrients products can be reused in 
agriculture. Well-built and equipped dry composting toilets with SUC almost do not attract flies. 
Central water supply and sewage systems are not necessary for the proper functioning of 
these types of toilets. The design of the toilet makes it easily adaptable to different types of commu-
nities and they can be made of cheap local materials. 
Depending on the means, wishes and habits of the user, there are many different types of dry 
toilets with separate urine collection: 
 Toilets “squatting” made of fiberglass; 
 Toilets “squatting” made of bricks, which can be made manually; 
 Seat toilets equipped with separating part consisting of two different parts, each made manually; 
 Seat toilets made of concrete, which can be made in place if there is a special form; 
 Seat toilets made of fiberglass; 
 Seat toilets made of porcelain. [1] 
The condition of toilets, especially in public places, shows the social, economic, and cultural lev-
el of the community; that is why this aspect is important in planning of recreational areas organization. 
This is especially important for toilets within tourist destinations, as each element of tourist infrastructure 
forms the customer impression of the area and quality of tourist services. Effective ventilation is especial-
ly important for dry toilets. The air should always leave the toilet room and go out to the street.  
To increase the intensity of ventilation in such eco-toilets we have developed a device [16] 
which consists of the entrance pipe, which goes into the top of the toilet, and the turning system on 
the top, which automatically turns according to the direction of the wind. This device of fresh air 
boost allows to boost pressure in the eco-toilet and to intensify ventilation with the help of wind. 
The device of exhaust ventilation for dry composting eco-toilets works in the following way: 
ejector extract system lowers pressure in the toilet and because of the difference between the pres-
sure in the toilet bowl and the pressure in the cabin partial extract happens. To strengthen the inten-
sity of the exhaust system we have added the device that is installed on the top of eco-toilet in the 
form of a pipe, outside part of which over the eco-toilet has a rotating device that automatically 
turns an input nozzle against the wind, which will provide the additional pressure in the eco-toilet 
and therefore the boost of fresh air (Fig. 2) 
 
1 – ejector extract system; 2 – eco-toilet cabin; 3 – fresh air boost system 
Fig. 2. The work principle of exhaust ventilation system of dry composting eco-toilet [16] 
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This device can be used for improvement of dry composting toilets in the villages 
Mykulychyn and Vorokhta in Yaremche City Council in Ivano-Frankivsk region. Currently there 
are 15 of them. These dry toilets were ordered and built by YAMEHO “MAMA-86-Yaremche”, 
which was implementing a number of environmental projects, including “Safe Sanitation, Health 
and Dignity” realized in partnership with WECF with the support of FE (France). 
Research conclusions and recommendations for further research in this area. Problems 
of accumulation and management of solid waste within tourist destinations are among the major 
unstudied and unsolved environmental problems in tourism and recreation in Ukraine, especially in 
mountainous Ivano-Frankivsk region, which is particularly vulnerable to human impacts. Tourist 
objects that are distant from the central life support systems require efficient and environmentally 
friendly sanitation infrastructure elements. The use of dry toilets is appropriate within tourist desti-
nations, but ineffective ventilation creates problems for their use. Designed exhaust ventilation sys-
tem for dry composting eco-toilet which is based on the use of the developed device of fresh air 
boost allows intensifying of ventilation using wind energy. 
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